Abstract Pseudocowpox virus (PCPV) infects cattle throughout the world and has zoonotic potential. However, it is not known to infect cattle in Turkey. In August 2013, we observed ulcerative nodular swelling and pustules on udder and teats of a cow in a small village nearly Lake of Bafa, Milas, Mugla locate in southwestern part of Turkey. Interestingly, the similar lesions were also observed on skin of milkier women's hand at the same time. A PCPV strain was characterized based on the major envelop gene sequence. The phylogenetic analysis showed that the isolated strain was closely related to the members of other parapoxvirus genus. This study provides the first description of PCPV infection in Turkey.
skin diseases are important public health concerns as they can infect humans via direct contact.
The PCPV infection presents with sporadic or endemic dissemination in many regions of the world [1, 11, 13] . Turkey has reported parapoxvirus infections in different animals and humans [7, 8, 12] ; however, before this study, there were no record of infection caused by the parapoxvirus genus in Turkey, especially PCPV in cattle.
In this study, we have identified and diagnosed the Turkish pseudocowpox virus infection in cattle, based on the analysis of the major envelope gene region of parapoxviruses.
The dried exudate material (scab) used in this study originated from a cow in a small village (Karahayıt, 37 0 29 0 09.03 00 N, 27 0 34 0 19.38 00 E) in Mugla, Turkey. It was clinically observed that some exanthematic lesions, which began with nodular swelling, becoming a papule, and then developing into an ulcerative pustule, were present on the udders and teats of an 8 year-old cow. According to the owner of the animals, all of the cattle (n = 6) were between 4 and 10 years old and in lactation periods. Additionally, three animals in this herd had the same lesions on their udders. Secondary infections were not reported and the lesions healed in 20-25 days without any scars.
In this village, the same lesions have been described on the hands of women milkmaids (Fig. 1) . These lesions in humans were characterized by reddish, sensitive nodules, a dry crust in the center of the nodules, and an erythematous zone surrounding the nodules.
In the laboratory, the dried exudate sample was mechanically homogenized with phosphate buffered saline (PBS) after a freeze-thawing period at -20°C. The conventional method [9] based on phenol-chloroform-isoamyl alcohol (24:25:1) was applied for viral DNA extraction, and the obtained pellet was solubilized with 20 ll sterile distilled water. The primers and conditions used for the PCR are described by Guo et al. [4] , with DNA from Madin-Darby bovine kidney cells used as the negative control. The 1170 bp amplicon of the major envelope protein gene of the PCPV genome was purified using a commercial purification kit (Invitrogen, Germany).
The sequence analysis of the purified PCR product was performed with a genetic analyzer (Applied Biosystems, Ankara). The data were analyzed using the BioEdit (v.7.2.4) [5] and MEGA 5 (v.5.2.2) software [10] (Fig. 2) , and the phylogenetic tree was constructed using the Maximum Likelihood method. The significance of the deduced tree was verified by the bootstrapping analysis of 1,000 replicates, and the B2L sequence of the sea lion parapoxvirus was used as an out group.
The phylogenetic analysis results of the obtained nucleic acid from the exudate sample material verified that it contained PCPV (Fig. 2) . Thus, the clinical diagnosis confirmed (Fig. 1 ) the infection with the sequence results. The one PCPV strain from this study has the accession number KF554010 in GenBank.
We have compared our sequence with the widespread orf virus, PCPV, and BPSV from different animals and humans available in the GenBank database. The results of this comparison were variable; for example, the sequence of the Turkish PCPV strain indicated 43 % heterology with reindeer sequences from Finland. However, it also indicated a low divergence rate with a major envelope gene comparison of the complete genome of another reindeer PCPV isolate, VR634, 1.5 %. Additionally, a Turkish PCPV strain from cattle was found to have a low similarity (49 %) with a cattle PCPV strain from Germany, and was located in a separate branch. Interestingly, in the phylogenetic tree, numbers AY424972 (USA) and JF773693 (Finland) are non-ovine in origin, but are placed closer to ovine parapoxviruses. It was apparent that the Turkish PCPV strain obtained from cattle was closer to the bovine parapoxviruses than to ovine parapoxviruses.
The objective of the present study was to diagnose the PCPV infection in exudate material from cattle by PCR. The 1,170 bp amplicon from the major envelope gene of parapoxviruses was sequenced and compared with other parapoxviruses obtained from the GenBank database. This study is the first to describe the presence of the PCPV infection in Turkey.
The genetic analysis results indicated that the PCPV in Turkey is closely related to the other parapoxviruses, especially those infecting sheep and goats. Although PCPV and orf viruses infect different animal hosts, they cause similar clinical lesions in humans. This similarity may be important for epidemiology and public health. Until this study, the orf virus has only been reported as a causative agent of parapoxvirus infections in humans in Turkey. In accordance with the obtained history from the village where the infected animal was found, humans can also be infected with the same PCPV strain. Therefore, PCPV infections should be considered in conjunction with orf virus infections in epidemiological surveillance studies, and in differential diagnosis by clinicians in hospitals.
Fairley et al. [2] has reported a PCPV infection in a cat, which was transferred from a cow, and that possibly, this Fig. 1 a The clinical presentation of udders and teats of the cow whose scab material was obtained in this study. b Milker woman's hand affected from stated cow. c Milker woman's healed palms may have been associated with some deficiency in the immune system of the cat. The crossing of the species barrier can cause mutations, and PCPV can infect other animals and humans [6] . Thus, these findings have expanded the host range of PCPV, and suggest that new mutated viruses could be isolated from animal species which have never been diagnosed with PCPV infections. Once the species barrier is crossed, the development of new mutant viruses is possible, and gives rise to the likelihood of human to human and/or animal to animal transmission.
In this study, we have reported the presence of a PCPV infection in Turkey for the first time. Additionally, the Turkish PCPV strain has been molecularly characterized using the partial major envelope protein gene sequence.
Zoonotic PCPV is present in the cattle population of Turkey, and it is important to include this agent in bovine and human vesicular disease diagnoses. Due to PCPV's zoonotic potential and animal movements, when its risk of dissemination is taken into consideration, it is important to inform farmers, milkmaids, animal keepers, butchers, Fig. 2 The molecular phylogenetic analysis was inferred by using the Maximum Likelihood method based on the Tamura-Nei model in MEGA5. The tree was constructed from the nucleotide sequences of the major envelope protein genes from different parapoxviruses. A reference PCPV strain VR634 used in alignment which all sequences were compared against nucleotide numbers 17,847-18,983 of their complete genome. The phylogenetic tree with bootstrapping with 1,000 replicates was constructed with the highest log likelihood (-1088.2 199) . The analysis involved 35 nucleotide sequences. Codon positions included were 1st ? 2nd ? 3rd ? noncoding veterinarians, and other humans who may come in contact with these animals in Turkey.
PCPV or milker's nodules affects milkmaids and farmers, and therefore, we recommend wearing gloves in the milking shed, thoroughly washing teats and udders before the milking process, and the disinfection of contaminated milking equipment.
